Background: In adults, lower numeracy is associated with poorer nutrition label comprehension and higher BMI. It remains unclear whether parental numeracy also impacts children's body weight. Purpose: We examined the relationship between parental numeracy and children's BMI z-scores and analyzed whether weight-related numerical information processing skillsdspecifically, portion-size estimation skills, comprehension of nutrition labels, and comprehension of growth chartsdmediated that relationship. Design and methods: Numeracy, portion-size estimation skills, comprehension of nutrition labels, and comprehension of growth charts were assessed in face-to-face interviews with 320 parents of children aged 6e12 years in Germany. Parent and child body weight were measured; parents reported both their own height and that of their children. Results: Lower parental numeracy was significantly associated with having a child who was either underweight (b ¼ 0.126, P ¼ 0.048) or overweight (b ¼ À0.299, P < 0.001). Lower parental numeracy was also associated with poorer portion-size estimation skills (r ¼ À0.08, P ¼ 0.023) and inferior comprehension of growth charts (r ¼ 0.33, P < 0.001) and nutrition labels (r ¼ 0.26, P < 0.001). However, these weight-related numerical information processing skills did not mediate the association between parental numeracy and children's BMI. Conclusion: This study is the first to find lower parental numeracy to be a risk factor for children being either over-or underweight. However, portion-size estimation skills, comprehension of nutrition labels, and comprehension of growth charts did not mediate the association between parental numeracy and children's BMI. The present findings thus winnow down the set of mechanisms potentially underlying this association. Parental numeracy is an as yet largely overlooked factor that can be targeted when developing interventions to prevent and treat malnutrition and to achieve and maintain a healthy body weight in children.
Introduction
Numeracy is the ability to understand and use numbers in daily life. It is known to play a role in people's health decisions and to affect health outcomes (Lipkus and Peters, 2009 ). For example, numeracy has been shown to be important for understanding medical instructions (Williams et al., 1995) , health risks (Gigerenzer et al., 2007) , and health information expressed in probabilities, graphs, or tables (Peters et al., 2007; Sheridan et al., 2003) . These findings may also be relevant in the context of nutrition and healthy body weight. Thus far, however, only a few studies have investigated the role of numeracy in weight outcomes and weight-related numerical information processing. Their findings suggest that lower numeracy is associated with poorer comprehension of nutrition labels (Rothman et al., 2006) and inferior portion-size estimation skills (Huizinga et al., 2009) . Further, lower numeracy skills have been associated with a higher body mass index (BMI) in adult primary care patients (Huizinga et al., 2008) . The effects of numeracy on weight-related information processing or BMI persist when other important factors, such as education or socioeconomic status, are controlled (Huizinga et al., 2008; Rothman et al., 2006) .
Research goals
This study examines three issues that have not been addressed in previous research:
First, we examine the extent to which lower parental numeracy may represent a risk factor for children being over-or underweight. This question is important because a growing consensus exists among experts that parents, as "nutritional gatekeepers" (Wansink, 2006, p. 162) , play a key role in the nutritional health of their dependents. Consequently, interventions targeting a child's obesity do not necessarily need to involve the child as an active agent to be effectivedit suffices to target the parents (Golan and Crow, 2004) . We therefore examine how the numerical skills of parents relate to the weight status of their children.
Second, malnutrition can lead to individuals being either underweight or overweight. Both states are associated with negative health outcomes. Underweight children have an increased risk of osteoporosis, bone disease, and reduced fertility in adulthood. They also report a negative body image more often than children with normal weight (Luder and Alton, 2005) . Childhood obesity is associated with serious health conditions such as diabetes or asthma and predicts adult obesity (Daniels, 2009; Guo and Chumlea, 1999; Weiss and Caprio, 2005) . Importantly, previous studies investigating the relationship of adults' numerical skills and BMI have included few, if any, underweight participants. It therefore remains unclear whether the link between numeracy and deviations from recommended BMI levels applies to both over-and underweight. This issue is particularly relevant for children, who are more likely than other subsections of the population to be underweight (Kurth and Schaffrath Rosario, 2007; Mensink et al., 2013) . Examining children therefore allows us to study how parental numeracy is associated with children being either over-or underweight.
Third, the mechanisms potentially underlying the link between numeracy and BMI are unexplored. This study examines three numerical information processes that may mediate the association between parents' ability to understand and use numbers and their children's BMI (see Fig. 1 ): (a) comprehension of nutrition labels (important for judging the nutritional value and healthiness of food; Temple and Fraser, 2014) , (b) portion-size estimation skills (essential for following dietary recommendations; Huizinga et al., 2009; Pourshahidi et al., 2014) , and (c) comprehension of growth charts (which provide information about a child's weight status and serve, in turn, as a basis for decisions about nutrition and portion sizes; Ben-Joseph et al., 2009 ). All three processes require, among other skills, the ability to understand and use numbers. However, it is likely that not all parents are able to enlist such numerical skills. For instance, in one study with a nationally representative sample of U.S. parents, 77% misinterpreted information contained in growth charts (Ben-Joseph et al., 2009 ). This misinterpretation may originate, at least partly, in inadequate numerical skills (Peters et al., 2013) .
Hypotheses
We hypothesize that (1) lower parental numeracy will co-occur with their children being under-or overweight; and that (2) weight-related numerical information processing skillsdspecifically, portion-size estimation skills, comprehension of nutrition labels, and comprehension of growth chartsdwill mediate the relationship between parental numeracy skills and their children's BMI.
Methods

Participants
Parentechild dyads were recruited and interviewed by the Gesellschaft fuer Konsumforschung (GfK), one of the largest commercial market research institutes in Europe. Interviews were conducted between November and December 2014. The sample was representative of the German population with respect to gender, age, region, size of place of residence, size of household, and profession of head of household. Parents were included if they identified themselves as nutritional gatekeepers and had one or more children aged between 6 and 12 years who were at home during the face-to-face interview. When more than one child was at home, the child with the birthday closest to the day of the interview was selected. Parents were classified as nutritional gatekeepers if they identified themselves as "the person in the household who has the strongest influence on what and how much [the] child eats" and who is "responsible for planning and preparing [the] family's food" (Wansink, 2006, p. 162) . The total sample consisted of 326 parentechild dyads. Five dyads were excluded due to omissions or measurement errors in height or weight data and one dyad was excluded due to an error in data entry, resulting in a final data set of 320 dyads (see Table 1 , which also compares the demographics of the study sample with that of the overall German population). The Ethics Committee of the Max Planck Institute for Human Development, Berlin, approved this study.
Materials and procedure
Computer-assisted face-to-face interviews were conducted, with the interviewer being present while the parent completed computerized tasks and questionnaires. The body weight of parent and child was measured with a scale after the interview; parents reported their own height and that of their child. Parents' BMI was Fig. 1 . Mediation model of the relationship between parental numeracy and children's z-BMI deviation score, as mediated by nutrition label score, growth charts score and portion size estimation.
calculated from height and weight measures; children's measures were transformed into BMI z-scores (z-BMI) based on the distributions of a German reference population (Neuhauser et al., 2013) . This procedure permits comparisons across children of different ages and across girls and boys (Wang and Chen, 2012) . Specifically, the z-BMI indicates in what direction (above/positive or below/ negative) and by how much a child's BMI deviates from the reference mean, defined as normal weight. For instance, a z-BMI score of À2.0 indicates that a child's z-BMI is 2.0 standard deviations below the reference mean (and a z-BMI score of 2.0 indicates that a child's z-BMI is 2.0 standard deviation above the reference mean). Additionally to the z-BMI score, we computed the absolute z-BMI score, which indicates how much the child's z-BMI deviates from the reference mean without taking into account the direction of the deviation (above/positive or below/negative). For instance, an absolute z-BMI score of 2.0 indicates that a child's z-BMI is 2.0 standard deviations away from reference mean, without indicating the direction of the deviation (above or below the reference mean). Children were then classified as underweight (BMI < 10th percentile; z-BMI < À1. (Kurth and Schaffrath Rosario, 2007) . c There are no representative data for the BMI of nutritional gatekeepers; as an approximation, we use representative data for married women in Germany, based on the German Health Update (GEDA) study (Mensink et al., 2013) . d Underweight is defined as a BMI <18.5 for nutritional gatekeepers and <10th percentile for children; normal weight as a BMI between 18.5 and 25 for nutritional gatekeepers and between 10th and 90th percentile for children; overweight as BMI >25 for nutritional gatekeepers and >90th percentile for children; obese as BMI >30 for nutritional gatekeepers and >97th percentile for children on the basis of recommended guidelines (AGA, 2011). e Representative data from the KiGGS study (Kurth and Schaffrath Rosario, 2007) for age groups 3e6 years, 7e10 years, 11e12 years.
et al., 2013).
Parental numeracy was assessed using the eight-item scale by Weller et al. (2012) . This scale measures participants' understanding of numerical information (e.g., "If the chance of getting a disease is 20 out of 100, this would be the same as having a __ % chance of getting the disease"; "Imagine that we roll a fair, six-sided die 1000 times. Out of 1000 rolls, how many times do you think the die would come up as an even number?"). Numeracy was scored as the number of correct responses out of eight and was used as a continuous measure in the analyses. This abbreviated numeracy scale was developed and intended for use in large, diverse samples;
Cronbach's a ¼ 0.71 (Weller et al., 2012) .
Physical activity of the child was measured by asking the parent to estimate the number of days per week on which the child was physically active for a total of at least 60 min.
Comprehension of nutrition labels was measured using questions from the Nutrition Label Survey (NLS; Rothman et al., 2006) . In the NLS, participants are shown nutrition labels of typical food products and asked about their nutritional value. For example, they are shown the nutrition label for a bottle of Coca-Cola and asked, "You drink this whole bottle of Coca-Cola. How many grams of total carbohydrates does this contain?" (see Supplementary Materials). After testing the NLS items in a pilot study, we selected five items from the original 24-item instrument based on their inter-item correlations in the pilot study, their loading on the common factor, and their varying item difficulty (low, medium, and high difficulty). Nutrition label comprehension was scored as the total number of correct responses. Internal consistency and reliability of the five-item questionnaire was good, Cronbach's a ¼ 0.74.
Comprehension of growth charts was measured using seven items from the growth chart survey developed by the Nemours Center for Children's Health Media (KidsHealth) and Cogent Research (www. kidshealth.org/misc/surveys/GrowthChartSurvey.pdf).
Parents were presented with a growth chart that is routinely used by German health care providers to, for example, monitor children's growth during pediatric check-ups. They then indicated their familiarity with the chart (e.g., "Prior to this survey, had you ever seen this before?") and understanding of the chart (e.g., "Please look at the chart above, and locate the point showing the child's measurement. Based on this point, how old is this child?"). Growth chart comprehension was scored as the total number of correct responses. A pilot study revealed good reliability of the seven-item growth charts scale (Cronbach's a ¼ 0.73).
Portion-size estimation skills were assessed using five sets of food pictures portraying typical foods for children (e.g., cornflakes for breakfast or lentil stew for lunch). Each set contained 15 pictures depicting varying amounts of the same food. The first picture showed an empty plate with a fork or spoon as a reference for magnitude, followed by a picture with a very small amount of the respective food. The remaining 13 photos presented increasing amounts of the food, with standardized increases in gram amounts corresponding to approximately one tablespoon (see Supplementary Materials for an example). The pictures were presented one at a time on a computer screen. Parents were asked: "The recommended amount for children aged [XX] years is [YYY] grams. Among the following pictures, please choose the one that shows the recommended amount." They were shown how to scroll through the pictures and instructed to click the "recommended amount button" to select the relevant picture. We scored the portion size estimates by calculating the absolute deviation between the chosen and the recommended amount so that lower scores meant better performance. Menus and food amounts came from the Optimized Mixed Diet (OMD; Alexy et al., 2008) . The Optimized Mixed Diet adheres to the WHO standards for FoodBased Dietary Guidelines and takes into account meal patterns and children's preferences. The predictive validity and reliability of the picture sets were tested in a pilot study, in which parents estimated portion sizes from real food and from pictures. The results of the pilot study revealed good predictive validity (r ¼ 0.60 e 0.80) and high re-test reliability (r > 0.80).
The ethics committee of the Max Planck Institute for Human Development, Berlin, Germany, approved the study. All participants gave their informed consent prior to the study.
Statistical analyses
One missing value was observed for education level (see Table 1 ) and was deleted list-wise. To examine the first hypothesis, according to which lower parental numeracy co-occurs with children being under-or overweight, we conducted three multiple linear regression analyses of the child's z-BMI: (1) To examine the association between lower parental numeracy and children's underweight, we included only children with z-BMI scores lower than or equal to the recommended z-BMI, using their z-BMI score as the dependent variable; (2) to examine the association between lower parental numeracy and children's overweight, we included only children with z-BMI scores equal to or higher than the recommended z-BMI, using their z-BMI score as the dependent variable, and (3) to capture both associations in one analysis, we included all children, using their absolute z-BMI scores as the dependent variable. All three regressions included parental numeracy as the independent variable and parents' education level and BMI as well as child's age, gender, and physical activity as covariates.
To examine the second hypothesis, according to which weightrelated numerical information processing skills mediate the relationship between numeracy and absolute z-BMI, we conducted an adjusted multiple mediation analysis. Specifically, we separately tested the mediating role of nutrition label comprehension, growth chart comprehension, and portion-size estimation skills. The bootstrapping sampling method (with 5000 re-samples) was used to assess the significance of a mediation effect. All statistical analyses were performed using SPSS v.22.0 (IBM Corp. Armonk, NY, USA) and R software (R Development Core Team, 2011) . For the mediation analysis, we used the SPSS PROCESS script by Hayes (2012).
Results
Descriptive sample characteristics
The sociodemographic characteristics of the 320 nutritional gatekeepers in this study were generally comparable to those of a representative German sample of household managers (defined as the person in the household responsible for household duties, including food purchases and preparation) from Media Perspective Data (2014) (ARD-Werbegesellschaften, 2014) with regard to gender, age, size of household, and size of place of residence (Table 1) . However, a higher proportion of participants in our sample had a lower level of formal education than in the representative sample. Consequently, we controlled for education level in all analyses. Moreover, a larger proportion of children in our sample were underweight or obese than in the same age group in the representative sample. Fig. 2 plots parental numeracy as a function of children's BMI categories. A linear multiple regression analysis including only children with z-BMI scores lower than or equal to the recommended z-BMI as the outcome variable revealed a positive association between the child's z-BMI and parental numeracy, indicating that lower parental numeracy predicts lower z-BMI in these children (b ¼ 0.126, P ¼ 0.048). A linear multiple regression analysis including only children with z-BMI scores equal to or higher than the recommended z-BMI as the outcome variable revealed a negative association between the child's z-BMI and parental numeracy, indicating that lower parental numeracy predicts higher z-BMI in these children (b ¼ À0.299, P < 0.001). Including all children and using the absolute z-BMI score as the outcome variable, we found a negative association between the child's absolute z-BMI and parental numeracy, indicating that lower numeracy predicts greater deviation from normal weight (b ¼ À0.369, P < 0.001). With respect to the control variables, the child's z-BMI was only significantly associated with the child's age (in the sample with lower than or equal to recommended z-BMI: b ¼ 0.151, P ¼ 0.017; higher than or equal to recommended z-BMI: b ¼ À0.114, P ¼ 0.039, absolute z-BMI: b ¼ À0.175, P ¼ 0.001) and parents' education level (in the sample with higher than or equal to recommended z-BMI: b ¼ À0.114, P ¼ 0.03; see Table 2 for correlations between all measures used in the study). Table 3 summarizes results of the mediation analysis. There were significant associations between higher numeracy and better performance on the three weight-related numerical information processing skills: comprehension of nutrition labels; comprehension of growth charts; and portion-size estimation skills. However, the indirect effects of numeracy on absolute z-BMI score via the three weight-related numerical information processes did not reach significance. Although all relationships observed were in the predicted direction, none of the variables mediated the link between numeracy and the absolute z-BMI scores. This non- Fig. 2 . Distribution of parental numeracy scores, separately for children's BMI categories. The dark lines represent the median parental numeracy score whereas the ends of the boxes represent the 25% and 75% of scores, and the whiskers represent the maximum and minimum without taking into account outliers which are shown in dots. Values are considered as outliers if they are at least 1.5 interquartile ranges below the first quartile (Q1) or at least 1.5 interquartile ranges above the third quartile (Q3).
Link between parents' numeracy and children's BMI
Mediating role of weight-related numerical information processing
Table 2
Correlations between children's z-BMI, parental education level and numeracy, nutrition label score, growth charts score, and portion size estimation score. significant mediation can be partly explained by the lack of associations between the candidate mediators and child's absolute z-BMI (see Table 2 ).
Discussion
To the best of our knowledge, this investigation is the first to focus on the link between parents' numeracy and their children's BMI levels. Furthermore, we tested cognitive mechanisms potentially underlying such a link. We found support for the hypothesized link between lower parental numeracy and a larger absolute deviation of the child's z-BMI from the recommended z-BMI: Importantly, lower parental numeracy scores were associated with deviations in both directions, that is, with both underand overweight in children. Furthermore, higher numeracy was associated with better comprehension of nutrition labels, better comprehension of growth charts, and better portion-size estimation skills. However, we found no support for the hypothesis that the link between parental numeracy and children's BMI was mediated by these weight-related numerical information processing skills.
The present findings complement previous results on the role of parental numeracy and children's health. For instance, above and beyond the effects of education or socioeconomic status, lower parental numeracy has been found to be associated with insufficient glycemic control in children with diabetes (Pulgaron et al., 2014) , with inappropriate usage of cough medicine for children (Lokker et al., 2009) , and with asthma morbidity in children with asthma (Rosas-Salazar et al., 2013) . Furthermore, our findings extend the work of Huizinga et al. (2008) , who reported a link between numeracy and BMI in adults.
Importantly, the relation between lower numeracy and underweight had not previously been investigated. Our findings show that parental numeracy also seems to be involved in children's underweight. This is an important observation because being under-or overweight as a child has been found to have detrimental effects on health and development (Daniels, 2009; Luder and Alton, 2005) . Our findings highlight the potentially important role that parental numeracy plays for their children's healthy body weight.
Another goal of our study was to examine cognitive mechanisms potentially underlying the hypothesized link between numeracy and BMI. Contrary to our hypothesis, weight-related numerical information processing skills did not mediate the link. This finding can be at least partly explained by the lack of associations between parental weight-related numerical information processing skills and children's BMI. Yet we did find an association between higher parental numeracy and better portion-size estimation skills, better comprehension of nutrition labels, and better comprehension of growth charts. This result underlines the importance of numerical skills for processing weight-related numerical information. Possible negative health outcomes of poor weight-related numerical information processing skills include macro-malnutrition (inappropriate level of energy, protein, fat) and micromalnutrition (inappropriate level of vitamins, minerals). Neither macro-nor micro-malnutrition will necessarily result in children being over-or underweight, but they are associated with various long-and short-term health risks (Chandra, 2002; Liu et al., 2004; Tulchinsky, 2010) .
We can think of several possible explanations for the finding that weight-related numerical information processing skills did not mediate the association between parental numeracy and children's BMI. One is that we investigated processing skills that are assumed to play a role in children's dietary behavior. For example, if parents misinterpret nutrition labels on fitness drinks, they may underestimate the amount of sugar contained and allow their children to consume more than recommended amount. However, parental numeracy could also affect children's BMI through cognitive processes that are not directly related to dietary behavior. For example, it may take effect by parents competently monitoring the time their children spend in sedentary (e.g., watching TV) relative to physical activities. Alternatively, parents' numeracy (or lack thereof) may increase (or reduce) their perception of the risk involved in their child being overweight or underweight and its long-term consequences (e.g., a quadrupled risk of adult hypertension in obese children; Watson et al., 2013) . Still another reason is that numeracy goes beyond comprehension (Peters, 2012, p. 31) ; higher numeracy coincides with, for instance, lower sensitivity to framing effects and lower susceptibility to non-numerical information (Peters, 2012) . In fact, the processing of non-numerical information may be particularly relevant in highly engineered choice architectures such as supermarkets and fast food restaurants, in which a myriad of non-numerical drivers such as a food's taste and images are designed to stimulate food consumption (Cohen and Babey, 2012) .
In summary, our investigation suggests that parental numeracydan important cognitive skill in a world rife with numerical informationdpredicts children's weight status. Specifically, low parental numeracy appears to be a risk factor for children's underand overweight. However, this risk can evidently not be attributed to high-numeracy parents being better able to processes numerical weight-related information. We discussed several possible reasons for this finding. Our focus in this study was on numeracy and the ability to process weight-related numerical information as potentially important skills for parents who are their children's food choice architects. Yet many other parental behaviors and cognitions shape children's dietary behavior and BMI, including parents' motivation, attitudes, control beliefs, and planning behavior (Baranowski et al., 2003) . Some of them could also play a role in the association between parental numeracy and children's BMI. Consider, for instance, motivation. A parent struggling with low numeracy may underestimate the risks associated with childhood obesity and thus be less motivated to monitor and modify the child's behavior. Further research is required to winnow down the set of potential factors mediating the link between numeracy and BMI. 
Strengths and limitations
Our study is the first to show that parental numeracy relates to deviations (in both directions) from normal weight in their children. It does so by investigating a community-based sample that, in many important respects, reflects the German population at large.
Another strength is that we tested three cognitive factors potentially mediating the association between parental numeracy and children's BMI. Identifying the mechanisms underlying this relationship will be an important step toward developing effective interventions promoting healthy body weight in children.
Our study also has limitations. First, the data collected are crosssectional; consequently, we could not explore temporal dynamics in the relationship between parental numeracy and children's BMI, and no causal inferences can be drawn. Second, as in previous studies, we found parental education and numeracy to be correlated, suggesting that education could drive the effects found. Specifically, we found that lower parental numeracy scores were associated with a lower education level. However, as we controlled for education level in all analyses, our results reflect the effects of numeracy on children's BMI above and beyond the effects of education. Therefore, the results suggest that numeracy could in fact be one of the explanations for why lower education level is associated with poorer health. Third, our results were not entirely representative of German households. In particular, the nutritional gatekeepers in the present sample had a lower education level than did heads of households in the German population at large. Accordingly, it is possible that numeracy scores in the present sample are lower than in the German population at large. To the best of our knowledge, no previous study with a nationally representative sample has used the eight-item Weller scale. However, four items from the Weller scale stem from the Lipkus et al. (2001) numeracy scale. This scale has been tested in a probabilistic, national sample representative for the German population (see Galesic and GarciaRetamero, 2010) . The percentage of participants correctly answering these four items was lower in our sample than in the representative sample (depending on the item, 40e60% participants in our study vs. 68e88% in the representative sample). Fourth, the proportion of children in our study sample who were underweight or obese was larger than in the same age group in the reference population. This added variability permitted us to examine a previously neglected group at risk, namely, underweight children. We have thus been able to conclude that parental numeracy may also be a key factor in children being underweight. Fifth, because of the number of constructs assessed, we used shortened scales to measure comprehension of nutrition labels and growth charts. This may have limited our ability to detect meaningful relations. However, a pilot study showed that the short scales had satisfactory psychometric properties. Sixth, we cannot exclude the possibility that spatial awareness may contribute to portion size estimation or growth chart use. We are not aware of any study examining the role of spatial awareness in either context. Further research is warranted here. Finally, parents reported their child's height, which may have influenced results. Importantly, body weight was measured directly, and previous research has shown that parents only slightly overestimate body height; the bias between self-reported and measured BMI stems mainly from parents underestimating children's body weight (Huybrechts et al., 2011; Nyholm et al., 2007) .
Practical implications
Our results have potentially important practical implications: In numerous OECD member countries, including Germany and the US, large segments of the population have relatively poor numeracy skills (OECD, 2013) . Our study shows that parental numeracy, that is, parental ability to comprehend numbers across domains, is a significant predictor of children's BMI as well as of the parent's nutrition label comprehension, growth chart comprehension, and portion size estimation. These results imply that parents with lower numeracy will have more difficulty estimating how much their children eat, determining whether their child eats according to nutritional recommendations, and monitoring their child's healthy growth over time. The role of parental numeracy should be taken into account when developing strategies to prevent and treat childhood malnutrition and weight-related issues (being obese or seriously underweight). Such strategies could include easily understandable and transparent communication of children's weight status and dietary recommendations by health care providers. Visual aids and colored information labels could help parents with lower numeracy skills to understand important crucial health-and weight-related information. For example, traffic light coding could be applied to growth charts, with green and red components indicating that the child's weight falls within or outside of a healthy range. Importantly, however, this and other communications would need to be tested carefully with the target audience of less numerate parents. Another important component of policy interventions may be to consider the role of numerical skills in understanding educational materials about healthy weight management. For example, it may be helpful to use non-numerical descriptions or color coding, or simple tools that help to determine proper portion sizes. Finally, it seems important to make information on food packages more transparentdfor example, by providing information on portion sizes in non-numerical ways such as "the size of your child's fist" or explicitly stating that one bottle of this drink contains all the sugar a child should consume in a day. Such tools and information on food packages could support parents with lower numeracy, in particular, to determine appropriate portion sizes and to handle other quantitative information when making everyday weight-related decisions.
Conclusion
This study is the first to identify lower parental numeracy as a predictor of children being under-and overweight. Importantly, parental numeracy was a more important predictor than were specific weight-related numerical information processing skills, such as food label comprehension and portion size estimation. Our findings highlight the role of parental numeracy for interventions targeting childhood obesity and malnutrition.
